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APPLICATION BENEFITS INTRODUCTION
B Rapid extraction of COOH-THC Cannabis continues to be the most widely abused recreational drug in the
from urine United States. In addition, the growing number of states legalizing cannabis

m Elimination of evaporation and for medical and/or recreational purposes means that there is a growing

reconstitution steps, minimizing the risk need for analytical methods for the quantification of THC and its metabolites.
We have recently developed a simple, rapid, and clean SPE extraction
method for these analytes using Oasis PRIME HLB.' While this method

demonstrated excellent accuracy over a wide calibration range, a side by

of analyte loss from non-specific binding

m Direct sample concentration

el SIF S aRIEe side comparison with a fully validated method from an external laboratory
B Excellent recovery and minimal is a key component of method validation. This application note details
matrix effects an inter laboratory comparison of COOH-THC quantification using

B Excellent correlation with a fully Oasis PRIME HLB.

validated quantification method

MATERIALS AND METHODS

Authentic urine samples were obtained from an outside lab that conducts
toxicology tests. Samples were prepared as follows: 25 pL of internal
standard (100 ng/mL) was added to 350 pL of urine. 320 pL of 50% KOH was
added and the samples were incubated for 2 hours at 65 °C to hydrolyze the
COOH-THC glucuronide. 75 pL of the pretreated sample was added directly
to the wells of an Oasis PRIME HLB pElution Plate (p/n 186008052). All
samples were washed with 2 x 300 pL of 25:75 MeOH:H,O and eluted with
2x 25 pL of 60:40 ACN:IPA. The samples were then diluted with 100 pL of
40% ACN in water. 5 uL was injected onto the UPLC-MS/MS system. The
SPE procedure is shown in Figure 1.
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urine samples using Oasis PRIME
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Mobile phases A and B consisted of 0.1% formic acid in water (MPA) and ACN (MPB). The LC gradient is shown in Table 1.
Separation was achieved on an ACQUITY UPLC BEH C,, 1.7 pm, 2.1 x 50 mm Column (p/n 186002350) at a temperature of 40 °C.

Detection was achieved with a Xevo TQ-S. MRM parameters are listed in Table 2.

RESULTS AND DISCUSSION

25 authentic urine samples were analyzed and
compared to the validated comparison method.
The samples ranged in concentration from
6.70-458 ng/mL, covering nearly the entire
linear range of the reference method
(5.00-500 ng/mL). A Deming regression
(Figure 2) had a slope of 0.995 demonstrating
parallelism between the two methods. The
correlation (R) of 0.998 indicated an excellent
correlation between the results obtained by
the two laboratories. The Bland-Altman plot for
the Oasis PRIME HLB method for the analysis
of COOH-THC in authentic urine samples vs.
reference method indicated that the two sets
of data are similar at 95% limits of agreement
(Figure 3). Table 3 details the results obtained
by the two methods. 78% of the sample results
are within 20% of each other, exceeding the
FDA-GLP specification of 67% for incurred
sample reanalysis.? Most results showed a
slight negative bias not seen in the standards
or QCs. Since the standards and QC samples
were prepared in surrogate matrix (Surine),

it is possible that the combination of different
SPE methods and different chromatographic
conditions differentially remove or
chromatographically resolve an endogenous
substance from the urine samples causing
slight signal suppression during ionization.
Despite the fact that the samples were subject
to different extraction procedures as well as
different LC-MS/MS conditions, the results
show excellent agreement and indicate that the
simplified SPE methodology, which eliminates
conditioning and equilibration, gives equivalent
results for authentic urine samples.

;:]Tne) (mFLI;) r‘r,1vin) %R 7B
0 0.6 50 50
1.0 0.6 50 50
3.0 0.6 5 95
SH5) 0.6 5 95
3.6 0.6 50 50
4.0 0.6 50 50

Table 1. Mobile phase gradient. The compositions of MPA and
MPB are listed in the Materials and Methods section.

RT MRM Cone Collision
Analyte oy transitions voltage energy
(m/z) (V) (eV)
345.3>327.3 50 20
THC-COOH 1.92 345.3>299.3 50 25
THC-COOH-d3 1.92 348.3>330.3 50 20

Table 2. Mass spectral parameters for all analytes and internal standards.
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Figure 2. Correlation between the reference method and the Oasis PRIME HLB method for
the analysis of COOH-THC in authentic urine samples. The blue line indicates the theoretical
identity line of a perfect correlation. The black line is the plotted Deming regression with the
equation listed on the chart.
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agreement for the Oasis PRIME HLB method for
-40 - the analysis of COOH-THC in authentic urine
samples vs. reference method.

Urine THC concentration Urine THC concentration Mean concentration
(ng/mL) original Oasis MAX _ (ng/mL) ey
reference method PRiME HLB method
1 BQL* BQL N/A N/A
2 BQL BQL N/A N/A
3 7.90 6.70 7.30 -16%
4 14.3 12.0 13.2 -17%
5 14.6 13.4 14.0 -9%
6 15.5 15.0 15.3 -3%
7 21.9 16.4 19.2 -29%
8 22.8 19.8 21.3 -14%
9 23.1 21.4 22.3 -8%
10 26.5 25.1 25.8 -5%
1 35.2 315 33.4 1%
12 37.6 314 34.5 -18%
13 42.2 31.4 36.8 -29%
14 101 92.4 96.6 -9%
15 101 94.4 97.8 7%
16 104 84.5 94.3 -21%
17 105 82.1 93.7 -25%
18 134 12 123 -18%
19 199 154 176 -26%
20 264 239 251 -10%
21 312 297 304 -5%
22 328 297 312 -10%
23 384 409 396 6%
24 398 423 410 6%
25 458 445 451 -3%
AGREEMENT 78%

Table 3. COOH-THC concentrations from the reference method and the Oasis PRIME HLB method detailed in this application note.
*BQL: Below Quantifiable Limit.
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CONCLUSIONS

This work demonstrates the applicability of a simplified SPE method
using Oasis PRIME HLB pElution Plates for the analysis of COOH-THC

in authentic urine samples. Correlation was excellent with a validated
method from Dominion Diagnostics that used a different SPE protocol
and LC-MS/MS analysis procedure. Previous work had shown that
Oasis PRIME HLB had excellent recovery with very low variability and
could nearly eliminate matrix effects in urine samples. These data
demonstrate that the differences between different samples do

not affect the quantification of COOH-THC. The use of Oasis PRIME HLB
enables a clean extraction without the need for conditioning or equilibration
and gives quantitative results equivalent to a fully validated method.

For forensic toxicology use only.
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